




















































































































































































































































































































































































































































































































































































































According to the United Nations (UN 2008), in 2008, for the first time in world history, the 
world’s total urban population would have reached the historic threshold of half of the global 
population, and it is expected to continue to increase. The proportion of the population living in 
urban areas in the less developed regions will reach this historic landmark around 2020 , and is 
likewise expected to increase.  In more developed countries, the urban population is expected to 
grow more modestly relative to rural populations during the next decades.  Hence, we can expect 
that the future urban population increase in the world will be primarily driven by the increasing 
percentage of people living in urban areas in the developing regions.  
Latin America and the Caribbean shows an unusually high level of urbanization for its level of 
development (78% in 2007), considering that the average for the two other developing areas, Asia 
and Africa, is 40%. Among Latin America’s three sub-regions, i.e. Caribbean, Central America 
and South America, the latter is the main contributor to that percentage, with a 79.5% of its 
population already living in the urban areas in 2007. However, South America embraces striking 
differences in patterns of urbanization. For example, in Argentina and Venezuela more than 90% 




















































































































































































































ݕଵ∗ ൌ ݔଵᇱߚଵ ൅ ߝଵ, ݕଵ ൌ 1 if ݕଵ∗ ൐ 0, 0 o.w.,
ݕଶ∗ ൌ ݔଶᇱߚଶ ൅ ߝଶ, 																							ݕଶ ൌ 1	if	ݕଶ∗ ൐ 0, 0	o.w.,	
ܧሾߝଵ|ݔଵ, ݔଶሿ ൌ ܧሾߝଶ|ݔଵ, ݔଶሿ ൌ 0,	
Varሾߝଵ|ݔଵ, ݔଶሿ ൌ Varሾߝଶ|ݔଵ, ݔଶሿ ൌ 1	




income	through	nonfarm	activities,	ݕଵ ൌ 1,	otherwise	ݕଵ ൌ 0,	and	for	the	ones	that	receive	
remittances	ݕଶ ൌ 1	,	otherwise	ݕଶ ൌ 0.	
The	model	additionally	assumes	that	the	errors	are	uncorrelated	across	observations,	i.e.	












ݕଵ∗ ൌ ߛݕଶ ൅ ݔଵᇱߚଵ ൅ ߝଵ, ݕଵ ൌ 1 if ݕଵ∗ ൐ 0, 0 o.w.,	








equations	can	be	denoted	by	ݕଵ଴	(when	ݕଵ ൌ 1	and	ݕଶ ൌ 0),	ݕ଴ଵ,	ݕଵଵ,	and	ݕ଴଴,	and	the	
probability	for	each	of	them	equal	to53:	
ଵܲଵ ൌ Probሾݕଵ ൌ 1, ݕଶ ൌ 1|ݔଵ, ݔଶሿ ൌ Prob[ݕଵ=1|ݕଶ=1]×Prob[ݕଶ=1]
(2.3)		 ൌ ሼΦଶሺݕଵ, ݕଶ ൌ 1ሻ/Probሾݕଶ ൌ 1ሿሽ ൈ Probሾݕଶ ൌ 1ሿ	
ଵܲଵ ൌ Φଶሺߛ ൅ ݔଵᇱߚଵ, ݔଶᇱߚଶ, ρሻ





଴ܲଵ ൌ Φଶሺെߛ െ ݔଵᇱߚଵ, ݔଶᇱߚଶ, െρሻ











݈݊ܮ௧ ൌ ෍ ݀௜௝௧ ln ௜ܲ௝௧ ሺߠଵ∗, ߠଶ∗, ߩ∗ሻ௜,௝ୀ଴,ଵ 	 (2.4)




































































































Table 1. Rural households classification according to income source
Only farmers 1,086           
Farmers receiving remittances 219                
Farmers with nonfarm income 559                
Farmers receiving both, remittances and 
income from nonfarm work
































































































Table 2. Descriptive statistics, by region (a)
Variable        Mean SD Min Max Mean SD Min Max Mean SD Min Max
Remittances (1=yes; 0=no) 0.18 0.38 0 1 0.18 0.38 0 1 0.11 0.31 0 1
Nonfarm income (1=yes; 0=no) 0.25 0.43 0 1 0.38 0.49 0 1 0.40 0.49 0 1
Number of male adults 1.0 0.7 0 5 1.2 0.7 0 5 1.4 0.9 0 6
Number of children 1.0 1.3 0 6 1.0 1.2 0 5 1.3 1.3 0 6
Age of the household head 48.6 16.9 13 98 46.2 15.7 11 90 44.6 14.8 15 90
Household total years of schooling 11.6 10.5 0 64 12.7 10.8 0 68 16.3 12.1 0 76
Head's years of schooling 4.1 3.9 0 17 3.8 3.8 0 17 4.4 3.5 0 16
Land assets (b) 826.0  2,151      0 25,000    2,343   8,079    0 175,000   5,337    29,570     0 448,000      
Land assets per capita 309.7  825.1      0 12,500    939.1   3,931    0 87,500     1,567    7,275       0 89,600        
Number of households receiving 
remittances in the group of reference 2.6 2.2 0 11 2.5 2.4 0 9 1.6 1.8 0 9
Wealth of the group of reference (c) 4,706  3,915      546 20,926    7,657   5,847    586    30,385     12,285   7,514       3,093  37,123        
Distance to the nearest's capital of 
Department (d)
69 37 16 193 76 44 7 197 125 76 13 470
N 798 714 448
(a) Source : Own calculations based on MECOVI Survey for year 2000, Bolivian National Statistic Institute (INE).
(b)(c) Measured in US$.




















Table 3. Cross-tabulation of Nonfarm income Vs. Remittances, by region(a)
NONFARM INCOME =0 NONFARM INCOME =1 Total
REMITTANCES =0 61% 21% 82%
REMITTANCES =1 14% 3% 18%
Total 75% 25% 100%
NONFARM INCOME =0 NONFARM INCOME =1 Total
REMITTANCES =0 51% 32% 82%
REMITTANCES =1 11% 6% 18%
Total 62% 38% 100%
NONFARM INCOME =0 NONFARM INCOME =1 Total
REMITTANCES =0 54% 35% 89%
REMITTANCES =1 6% 5% 11%
Total 60% 40% 100%




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 5 - Estimated Marginal Effects 
	
Table 5. Estimated Marginal Effects
Variable        Total effect Z Type of variable
Age of the household head 0.001 1.860 Continous
Number of households receiving remittances 0.017 11.430 Continous
Land assets 0.000 0.570 Continous
Number of male adults -0.035 -2.840 Continous
Head's years of schooling 0.011 2.310 Continous
Number of children -0.006 -1.090 Continous
Household total years of schooling 0.003 2.430 Continous
Wealth of the group of reference 0.000 2.730 Continous
Land assets per capita 0.000 -1.990 Continous
Distance to the nearest's capital of 0.000 -0.620 Continous
Coca production region (1=yes; 0=no) 0.348 1.420 Binary
Valles  (1=yes; 0=no) 0.007 1.080 Binary
Llanos  (1=yes; 0=no) 0.011 1.150 Binary
Remittances * Valles 0.191 3.560 Endogenous
Remittances * Llanos 0.291 2.970 Endogenous







































































































































































































































































































































ܮ௦,	that	represents	the	days	supplied	to	the	labor	market,	with	ߗᇱ ൐ 0	and		ߗᇱᇱ ൑ 0.	In	this	
context,	ݓߗᇱ	represents	the	expected	earnings	from	a	marginal	unit	of	labor	supplied	to	the	
market.	Note	that	unemployment	may	push	an	individual	to	underemployment.92	






























߲ܮ௙ ൌ ݍ௟ െ ݓߗ
ᇱ ൅ ߤݓߗᇱ ൌ 0	
߲ࣦ


















∂ܶ ൌ ݍ் ൅ ቀݍ௟೑ െ ݓߗ
ᇱቁ ∂ܮ௙
∗
























































































ܮ ൌ ܮ௙ െ ߜሺܮௗሻ ൅ ߛ଴ܮௗ (3.8)
Under	this	mode	of	supervision,	we	assume	a	constant	hired	labor	productivity	given	



























߲ܮௗ ൌ ݍ௟ሺߛ଴ െ ߜ
ᇱሻ െ ݓሺ1 ൅ ݎ ൅ ߤሻ ൌ 0	
߲ࣦ





















dܶ ൌ 	ݍ் ൅ ൫ݍ௟ሺߛ଴ െ ߜ
ᇱሻ െ ݓሺ1 ൅ ݎሻ൯ ߲ܮௗ
∗






































































ݕ௜ ൌ ݂ሺݐ௜ሻ ൅ ݔଵ௜ߚଵ ൅ ⋯൅ ݔ௞௜ߚ௞ ൅ ߝ௜ ݅ ൌ 1,… , ݊ (3.14)
where	ݕ	denotes	a	measure	for	wealth,	ݐ	stands	for	the	nonparametric	variable	in	the	
model,	i.e.	land	assets,	and	݂	is	a	smooth	function	whose	density	needs	to	be	estimated	from	
the	data	using	a	smoother.	ߚଵ, … , ߚ௞	are	the	model	parameters,	and	ߝ௜	are	the	error	terms	
















First	estimate	the	linear	coefficients	ߚመଵ, … , ߚመ௞.	The	conditional	expectation	of	ܻ	on	the	
explanatory	variable	ݐ	for	each	household	݅	in	Equation	(3.14)	is:104	
Eሺݕ௜|ݐ௜ሻ ൌ ݂ሺݐ௜ሻ ൅ Eሺݔଵ௜|ݐ௜ሻߚଵ ൅ ⋯൅ Eሺݔ௞௜|ݐ௜ሻߚ௞ (3.15)
Second,	subtract	Equation	(3.15)	from	Equation	(3.14)	gives:	




the	conditional	expectations	Eሺݕ௜|ݐ௜ሻ	and	Eሺݔଵ௜|ݐ௜ሻ, … , Eሺݔ௞௜|ݐ௜ሻ	are	obtained	through	
nonparametric	techniques,	Equation	(3.16)	becomes:105	
ݕ௜ െ ݕො௜ ൌ ሺݔଵ௜ െ ݔොଵ௜ሻߚଵ ൅ ⋯൅ ሺݔ௞௜ െ ݔො௞௜ሻߚ௞ ൅ ߝ௜ (3.17)
which	is	just	a	linear	regression	model	with	parameters	ߚଵ, … , ߚ௞	that	can	be	consistently	
estimated	by	ordinary	least	squares	(OLS).	Fourth,	the	unknowns	in	Equation	(3.14)	can	be	
replaced	by		ߚመଵ, … , ߚመ௞,	and	obtain:106	





105	With	a	suitable	choice	of	bandwidth	݄,	ݕො௜	and		ݔොଵ௜, … , ݔො௞௜	are	consistent	estimators	such	that	ݕ௜ െ ݕො௜	is	asymptotically	equal	to	ݕ௜ െ Eሺݕ௜|ݐ௜ሻ	and	ݔଵ௜ െ ݔොଵ௜, … , ݔ௞௜ െ ݔො௞௜	are	asymptotically	equal	to	ݔଵ௜ െ Eሺݔଵ௜|ݐ௜ሻ, … , ݔ௞௜ െ Eሺݔ௞௜|ݐ௜ሻ.	See	details	in	Davidson	and	Mackinnon	(2004),	pp:	689‐690.	






መ݂ሺݐሻ ≡ ܧሺݕො௜|ݐ௜ሻ ൌ
∑ ݕ௜݇௜௝ሺݐ௜ െ ݐ௝݄ ሻ௡௝ୀଵ

































































































































Table 6. Descriptive statistics, national and by region(a)
Variable        Mean SD Min Max Mean SD Min Max Mean SD Min Max Mean SD Min Max
Consumption expenditure(b) 101.4 95.8 3.7 1380.1 65.2 52.2 3.7 335.6 108.0 93.9 6.0 1303.4 155.3 126.3 11.3 1380.1
Head's years of schooling 4.1 3.8 0 17 4.1 3.9 0 17 3.8 3.8 0 17 4.4 3.5 0 16
Household's total years of 
schooling
13.1 11.2 0 76 11.6 10.5 0 64 12.7 10.8 0 68 16.3 12.1 0 76
Number of adults 3.3 1.8 1 9 3.0 1.7 1 9 3.3 1.7 1 9 3.7 1.9 1 9
Number of children 1.1 1.3 0 6 1.0 1.3 0 6 1.0 1.2 0 5 1.3 1.3 0 6
Land assets(c) 2,459.4 15,414.7 0.0 448,000 826.0 2,151.2 0.0 25,000 2,343.4 8,078.5 0.0 175,000 5,337.3 29,570.2 0.0 448,000
Livestock assets(d) 40.0 54.9 0.0 1,020          38.3 43.6 0.0 352 37.7 66.4 0.0 1,020        47.1 54.2 0.0 328
Distance to the nearest's capital of 
Department(e)
84.0      55.1         7.5      469.7 68.7      37.0      16.3   192.8       76.5 43.7 7.5 196.8 125.4 76.3 12.7 469.7
N 1,373     592 484 298
(a) Source : Own calculations based on MECOVI Survey for year 2000, Bolivian National Statistic Institute (INE).
(b)(c) Measured in US$.
(d) Total units of farm animals.






































a	parametric	form	such	as	ݕ ൌ ݐߛ ൅ ܺߚ ൅ ߝ,	against	the	proposed	alternative	that	it	takes	











































































Table 7. Semiparametric PLR model estimates
Variable SE
Head's years of schooling 1.99 *** 0.62
Household total years of education 2.43 *** 0.23
Number of adults 1.48 2.08
Number of children 1.04 1.87
Livestock assest 0.17 *** 0.03
Distance to the nearest's capital of Department -0.12 *** 0.04
Valley (1=yes; 0=no) 35.30 *** 3.83
Lowplains (1=yes; 0=no) 59.65 *** 4.94
N 1374
R2 0.61
Residual standard error 3472.34













































































































































120	The	statistic	for	any	two	regions	is	calculated	as:	൫ߚመ௥௘௚ଵ െ ߚመ௥௘௚ଶ൯ᇱሺΣ෠ఉ෡ೝ೐೒భ ൅ Σ෠ఉ෡ೝ೐೒మሻିଵ	ሺߚመ௥௘௚ଵ െ ߚመ௥௘௚ଶሻ →
χௗ௜௠	ሺఉሻଶ .		
Table 8. Marginal wealth effect of landa
Land value (US$) Average wealth changeb Percentage of farmers affectedc
0 - 100 -45% 11%
101 - 200 -40% 10%
201 - 300 -37% 6%
301 - 400 -30% 7%
401 - 500 -18% 9%
501 - 600 -15% 1%
601 - 700 -32% 2%
701 - 800 -15% 1%
801 - 900 -12% 4%
901 - 1,000 11% 5%
1,001 - 2,000 10% 11%
2,001 - 5,000 28% 12%
5,001 - 10,000 42% 4%
> 10,000 169% 3%
a Based on the fitted values from the semiparametric PLR model
b Percentage change in the average consumption expenditure compared to the average level when land 
assets are zero.





















Table 9. Regional Semiparametric PLR model estimates
Variable Coefficient SE Coefficient SE Coefficient SE
Head's years of schooling 1.42 *** 0.61 0.72 1.50 4.09 *** 1.40
Household total years of education 2.15 *** 0.25 4.33 *** 0.55 1.32 *** 0.44
Number of adults -3.05 2.32 -2.77 4.53 12.07 *** 4.13
Number of children 3.90 *** 1.85 -1.10 4.41 3.76 3.87
Livestock assest 0.13 *** 0.04 0.14 *** 0.05 0.30 *** 0.06
Distance to the nearest's capital of Department -0.20 *** 0.04 0.02 0.08 -0.28 *** 0.07
N 592 484 298
R2 0.39 0.28 0.79
Residual standard error 1467.7 6175.8 3478.6






































































































































































































































































































































































݂ሺݖ௜| ௜ܺሻ ൌ ߨ௜௭೔ሺ1 െ ߨ௜ሻଵି௭೔,	 	ݖ௜ ൌ 0,1,		 ݅ ൌ 1,2, … , ܰ	 (4.1)
where	 ௜ܺ	is	a	vector	of	observable	characteristics,	and	ߨ௜	is	equal	to	ܩሺ ௜ܺᇱߚሻ,	whit	this	










































ݒ௜൨ ~ܰܫܦ ൬0, ൤
ߪଶ ߩߪ









ݕ௜ ൌ ݕ௜° ݂݅ ݖ௜° ൏ 0; ݑ݊݋ܾݏ݁ݎݒ݁݀ ݋. ݓ.	
ݖ௜ ൌ 1 ݂݅ ݖ௜° ൏ 0 ; ݖ௜ ൌ 0 ݋.ݓ.	
(4.4)
In	terms	of	Equations	(4.3)	and	(4.4),	there	are	two	types	of	observations:	a)	households	
who	decide	not	to	diversify	out	from	farm	activities	(ݖ௜° ൏ 0, ݖ௜ ൌ 1),	and	whose	farm	income	
ݕ௜	is	observed	(and	equal	to	ݕ௜°)	along	with	both	 ௜ܹ	and		 ௜ܺ;	and	b)	households	who	decide	















ܫሺݖ௜ ൌ 1ሻ Prሺݖ௜ ൌ 1ሻ ݂ሺݕ௜°|ݖ௜ ൌ 1ሻ,	 (4.5)
and		





݈ ൌ ∑ logሼPrሺݖ௜ ൌ 1ሻ௭೔ୀଵ ݂ሺݕ௜|ݖ௜ ൌ 1ሻሽ ൅ ∑ log Prሺݖ௜ ൌ 0ሻ௭೔ୀ଴ ݅ ൌ 1,2, … , ܰ	 (4.6)
The	second	term	in	Equation	(4.6)	is	the	likelihood	contribution	of	a	household	that	
diversifies	into	nonfarm	activities,	and	equals	Prሺݖ௜ ൌ 0ሻ ൌ 	ΦሺW୧γሻ133.	The	first	term,	which	
is	the	likelihood	contribution	of	a	household	that	does	not	diversify,	can	be	written	as134:	






Pr൫ݖ௜ ൌ 1หݕ௜°൯ ൌ Φሺെ ௜ܹ
ߛ ൅ ߩሺݕ௜ െ ௜ܺߚሻ/ߪ




134	Since	the	two	error	terms	are	bivariate	normal,	ݒ௜ ൌ ߩݑ௜ ߪൗ ൅ ߝ௜,	where	ߝ௜	is	a	normally	distributed	random	variable	ሺ0, 1 െ ߩଶሻ.	For	more	details	see	Davidson	and	Mackinnon	(2004),	pp.	487.	
‐	93	‐	
	
݈ ൌ ∑ ݈݋݃௭೔ୀଵ Φቆെ
ௐ೔ఊାഐ൫೤೔ష೉೔ഁ൯࣌




ఙ ቁ൰ ൅ ∑ ݈݋݃௭೔ୀ଴ ΦሺW୧γሻ














ܧሺ݈݋݃ ݕ௜ | ௜ܺሻ ൌ ܧሺ ௜ܺߚ/ ௜ܺሻ ൅ ܧሺݑ௜/ ௜ܺሻ ൌ ௜ܺߚ ݅ ൌ 1,2, … , ܰ	 (4.9)








































݈݋෢݃ ݕ଴௜ ൌ ߚመ଴ ௜ܺ ൅ ݁̂଴௜		 	 	݅ ൌ ݊ଵ ൅ 1,… ,ܰ	 (4.11)
with	the	corresponding	predicted	income	equal	to:	







































































































































































































Only farmers 1,305     
Farmers with nonfarm activities 655        
Table 10. Rural households classification according to income source 
diversification (a)
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13tivity model estimates 
	
Table 13. Sample selectivity model estimates
Variable z z
Household Characteristics
Number of children under age 5 -0.013 -0.33 0.021 0.45
Number of male over age 15 0.058 0.94 0.101 1.32
Age of the household head -0.012 *** -4.31 0.004 1.17
Dummy for gender of the household head 
(1=male; 0=female)
0.471 *** 4.02 0.156 0.92
Human Capital
Number of years of schooling of the 
household head
-0.069 *** -5.68 0.034 * 1.81
Total number of years of schooling of the 
household
-1.86E-03 -0.44 0.015 *** 2.77
Household assets
Land assets 7.57E-06 ** 2.40
Land assets per capita 5.99E-05 ** 2.29
Other productive assets 9.64E-05 * 1.68 5.00E-06 0.46
Access to infraestructure
Dummy for access to electricity  (1=yes; 
0=no)
-0.398 *** -4.46 0.440 *** 3.21
Dummy for access to pipe-borne water  
(1=yes; 0=no)
-0.407 *** -5.38 -0.020 -0.19
Contextual variables
Income of the social group of reference -2.06E-05 *** -3.06
Distance to the nearest's capital of 
Department
-4.98E-04 -0.72 1.05E-03 1.21
Average age of head of the social group of 
reference
0.015 ** 2.22
Average number of households in the group 
of reference where the head is male
1.571 *** 5.01
Average value of productive assets of the 
social group of reference
4.90E-06 -0.25
Regional dummy variables 
Valles -0.412 *** -4.89 0.342 *** 3.13
Llanos -0.317 *** -2.90 1.188 *** 9.29
Coca leaf production region 0.074 0.71 0.395 *** 3.14





Residual standard error 1.218
Lambda 0.487
rho (ε1, ε2) 0.400 ** 2.549
LR (chi2) test of rho (ε1, ε2)=0 3.57
p -value 0.059
N 1,696
Significance levels: *10%, **5%, ***1%
Coefficient Coefficient
(1)
Decision Model (Pure 
farmers=1)







Table 13. Sample selectivity model estimates (Cont.)
Variable z z t t
Household Characteristics
Number of children under age 5
Number of male over age 15 0.111 1.62 0.054 0.82
Age of the household head -0.011 *** -4.48 0.004 1.15 -0.012 *** -3.96 0.004 1.06
Dummy for gender of the household head 
(1=male; 0=female)
0.505 *** 4.94 0.471 *** 3.83
Human Capital
Number of years of schooling of the 
household head
-0.074 *** -7.02 0.040 ** 2.32 -0.082 *** -5.99 0.027 1.52
Total number of years of schooling of the 
household
0.015 *** 2.85 0.018 *** 3.31
Household assets
Land assets 8.13E-06 *** 3.74 9.84E-06 *** 3.58
Land assets per capita 6.76E-05 ** 2.46 7.88E-05 * 1.94
Other productive assets 1.01E-04 * 1.74 8.56E-05 * 1.89
Access to infraestructure
Dummy for access to electricity  (1=yes; 
0=no)
-0.364 *** -4.24 0.472 *** 3.59 -0.363 *** -2.65 0.395 * 1.91
Dummy for access to pipe-borne water  
(1=yes; 0=no)
-0.421 *** -5.72 -0.456 *** -4.93
Contextual variables
Income of the social group of reference -2.17E-05 *** -3.26 -2.13E-05 * -1.90
Distance to the nearest's capital of 
Department
1.20E-03 1.42 1.40E-04 0.10
Average age of head of the social group of 
reference
0.012 * 1.87 6.40E-03 0.70
Average number of households in the 
group of reference where the head is male
1.555 *** 5.04 1.721 *** 4.32
Average value of productive assets of the 
social group of reference
-4.54E-06 -0.23 -5.13E-06 -0.26
Regional dummy variables 
Valles -3.953 *** -4.90 0.368 *** 3.50 -0.413 -3.37 0.481 ** 2.53
Llanos -0.356 *** -3.53 1.204 *** 9.71 -0.421 -2.26 1.260 *** 6.53
Coca leaf production region 0.373 *** 3.06 0.547 *** 3.54




p -value <0.001 <0.001
Residual standard error 1.200 1.152
Lambda 0.399 0.384
rho (ε1, ε2) 0.333 ** 2.356 0.334 * 1.833
LR (chi2) test of rho (ε1, ε2)=0 4.200
p -value 0.040
N 1,696 1,696
Significance levels: *10%, **5%, ***1%
Coefficient Coefficient
(2)
Decision Model (Pure 
farmers=1)






Decision Model (Pure 
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Table 14. Poverty and Inequality impact of nonfarm income 
(a) (b) (a) (b)
Variable
Poverty (a)
Headcount ratio (%) 82.04 87.54 85.40 89.68 85.97 88.96 86.95 90.98
Poverty gap ratio (%) 60.07 65.59 62.44 68.74 68.83 73.26 71.00 75.53
Squared poverty gap 49.12 54.36 50.85 57.87 58.84 63.78 61.22 66.34
Median income of the poor (US$) 6.98 6.98 4.52 4.52
Inequality
Gini index 0.70 0.68 0.64 0.72 0.73 0.71 0.65 0.77
Theil index (b) 1.12 1.01 0.73 1.29 1.47 1.25 0.75 1.76
N 1,960 1960(i) 1,960 1960(j)
(a) The poverty line was set at US$. 38.43 (Bs. 237.8817), based on the value reported in the data set. The same poverty line is used for both scenarios, the actual and the counterfactual.
(b) The entropy measure.
(c) (f) Coefficient estimates includes the required weights, i.e. household size. 
(e)(h) Following Jolliffe and Krushelnytskyy (1999), inequality measures include bootstrap estimates of the sampling variances for the stratified and multistaged sample design of the MECOVI 2000.  
(i) Twelve observations are being dropped from the calculations since their value is zero.
(j) Final number of observations used in the inequality calculations was 1834, number for which there was complete information.
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Table A.1 Bivariate probit model: SUEST specification tests
Testing jointly significance of regional dummy 
variables (Ho : regional dummies are all zero)
Likelihood-ratio test
Testing equality of coefficients across regions 
Ho : coefficients in Valleys and Lowplains are equal
Diversification equation 
Remittances equation 
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an	interior	solution	for	family	labor	allocation	݃ ് 0,	implying	߬ ൌ 0.	Also,	by	the	first‐order	
conditions	given	above,	we	know	that	ߤ ൌ 0, ݐ ൌ 0,	or	they	are	both	0;	however,	given	that	
we	assume	small	farmers	are	capital	constrained163,	the	corresponding	constraint	is	binding	
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߲ܫ ൌ ݍ௜ െ ݌௜ െ ݎ݌௜ ൅ ݌௜ߤ ൌ 0  (b.17)
߲ࣦ
߲ߤ ൌ ݐ
ଶ െ ሺߚሺܶሻ െ ݌௜ܫ െ ݓܮௗሻ ൌ 0 ⇒ ߚሺܶሻ െ ݌௜ܫ െ ݓܮௗ ൌ 0	 (b.18)
߲ࣦ
߲ݐ ൌ 2ߤݐ ൌ 0 ⇒ 	ߤ ൌ 0, ݐ ൌ 0, or	both	 (b.19)
߲ࣦ




choice	variables	g് 0,	which	implies	that	߬ ൌ 0.	Also,	given	the	large	farmers’	first‐order	
conditions,	we	know	that	ߤ ൌ 0, ݐ ൌ 0,	or	they	are	both	0;	however,	since	we	assume	these	
agents	are	also	capital	rationed,	the	corresponding	constraint	is	again	binding,	implying	




















ࣦሺܮ௙∗, ܫ∗, ߤ∗ሻ ൌ ܻሺܮ௙∗, ܫ∗ሻ	 (c.1)
	
So,	Equation	(3.4)	can	be	rewrite	in	the	following	manner:	
ܻ∗ ൌ ܻ൫ܮ௙∗ሺݓ, ݌௜, ܮ,ഥ ܵ଴, ܶ; ݖሻ, ܫ∗ሺݓ, ݌௜, ܮ,ഥ ܵ଴, ܶ; ݖሻ, ܶ; ݖ൯	 (c.2)
	
Which	in	terms	of	Equation	(3.1)	in	Chapter	3,	we	get:	









߲ܶ ൅ ݍ் െ ݌௜
߲ܫ∗











∗, ܫ∗, ܶ; ݖ൯ ൌ 	ݍ் ൅
߲ܮ௙∗
߲ܶ ቀݍ௟೑ െ ݓ ߗ
ᇱቁ ൅ ߲ܫ
∗
߲ܶ ሺݍ௜ െ ݌௜ሻ	 (c.5)






ࣦሺܮௗ∗, ܫ∗, ߤ∗ሻ ൌ ܻሺܮௗ∗, ܫ∗ሻ	 (c.6)
	
Therefore,	 we	 can	 rewrite	 the	 income	 equation	 (Equation	 (3.11)	 in	 Chapter	 3)	 as	 being	
ultimately	a	function	of	the	model’s	parameters,	or:	
ܻ∗ ൌ ܻሺܮௗ∗ሺݓ, ݌௜, ܮ,ഥ ݎ, ܶ; ݖሻ, ܫ∗ሺݓ, ݌௜, ܮ,ഥ ݎ, ܶ; ݖሻ, ܶ; ݖሻ	 (c.7)
	
Next,	if	we	express	Equation	(3.7)	in	terms	of	its	optimal	value,	we	get:	


























∗, ܫ∗, ܶ; ݖሻ ൌ 	ݍ் ൅ ൫ݍ௟ሺߛ଴ െ ߜᇱሻ െ ݓሺ1 ൅ ݎሻ൯ ߲ܮௗ
∗


















differences	over	the	rearranged	data,	i.e.	ݐ ൑ ⋯ ൑ ݐ௡,	which	yields:	
ݕ௜ െ ݕ௜ିଵ ൌ ሺݔଵ௜ െ ݔଵ௜ିଵሻߚଵ ൅ ⋯൅ ሺݔ௞௜ െ ݔ௞௜ିଵሻߚ௞ ൅ ൫݂ሺݐ௜ሻ െ ݂ሺݐ ௜ିଵሻ൯ ൅ ሺߝ௜ െ ߝ௜ିଵሻ 
 



















Having	 estimated	 the	 vector	ߚ,	 we	 proceed	 to	 subtract	 the	 parametric	 estimated	 effects	
from	both	sides	of	Equation	(3.14),	and	obtain:	
ݕ௜ െ ݔଵ௜ߚመଵ െ ⋯െ ݔ௞௜ߚመ௞ ൌ ݂ሺݐ௜ሻ ൅ ሺݔଵ௜ߚଵ െ ݔଵ௜ߚመଵሻ ൅ ⋯൅ ሺݔ௞௜ߚ௞ െ ݔ௞௜ߚመ௞ሻ ൅ ߝ௜		 	






































172	According	to	Yatchew	(2003),	the	specification	test	statistic	is	equal	to	ܸ ൌ ሺ݉ ∗ ݊ሻଵ ଶൗ ሺݏ௥௘௦ଶ െ ݏௗ௜௙௙ଶ ሻ ݏௗ௜௙௙ଶൗ ,	
with		ܸ ஽→ ܰሺ0,1ሻ,	where	ݏ௥௘௦ଶ 	is	the	variance	of	the	residual	under	the	null,	and	ݏௗ௜௙௙ଶ 	the	variance	of	the	
residual	under	the	alternative.	
Table D.1 Semiparametric PLR model estimates: Differencing estimates a
Variable SE
Head's years of schooling 4.96 *** 1.48
Household total years of education 2.68 *** 0.35
Number of adults 2.80 3.05
Number of children 2.14 2.68
Livestock assest -0.71 * 0.04
Distance to the nearest's capital of Department -0.10 ** 0.05
Valley (1=yes; 0=no) 33.68 *** 5.73
Lowplains (1=yes; 0=no) 70.25 *** 7.22
N 1374
R2 0.23
Significance test on land:     is a linear function 9.01
p -value <0.001
Significance levels: *10%, **5%, ***1%





Table D.2 Regional Semiparametric PLR model estimates: Differencing estimates a
Variable Coefficient SE Coefficient SE Coefficient SE
Head's years of schooling -0.51 1.10 0.03 2.33 9.08 *** 2.62
Household total years of education 2.03 *** 0.31 4.95 *** 0.67 1.10 * 0.62
Number of adults -0.43 2.90 -5.99 5.50 11.04 * 5.97
Number of children 2.94 2.28 -1.43 5.05 9.87 * 5.46
Livestock assest 0.08 * 0.05 0.21 *** 0.07 0.32 *** 0.10
Distance to the nearest's capital of Department -0.16 *** 0.05 0.01 0.09 -0.26 *** 0.09
N 592 484 298
R2 0.19 0.23 0.26
Significance test on land:     is a linear function 1.3 3.5 27.6
p -value 0.091 <0.001 <0.001
Significance levels: *10%, **5%, ***1%
a Order of differencing m=1
Highland Valleys Lowplains
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Bolivia,	we	find	that	remittances	alleviate	production	constraints	and	market	failures	that	
are	commonly	faced	by	rural	farmers	in	agrarian	economies.	They	represent	an	additional	
income	source	that	relax	credit	constraints,	and	hence	facilitate	further	diversification	of	
rural	households	into	other	nonfarm	activities.		The	results	are	based	on	an	endogenous	
bivariate	probit	model	where	the	probability	of	diversification	is	in	part	determined	by	the	
decision	to	remit. 
The	second	essay	demonstrates	that	the	access	to	larger	land	endowments	may	not	
translate	into	income	gains	under	conditions	in	which	farmers	may	not	have	access	to	
relevant	rural	markets,	and	hence	are	hypothesized	to	be	confined	to	low	(and	even	
decreasing)	marginal	income	values	of	land.	Large	farmers,	on	the	contrary,	freely	access	
the	market	using	their	large	land	endowments	and	enjoy	increasing	marginal	returns	of	the	
asset.	A	nationally	representative	survey	data	from	Bolivia	is	primarily	used	to	study	the	
issue,	and	a	semiparametric	partially	linear	(PLR)	regression	model	is	applied	to	estimate	
the	model’s	parameters.	The	results	obtained	confirm	the	derived	marginal	income	effects	
of	land	for	small	farmers	and	large	farmers,	i.e.	the	relationship	between	land	and	wealth	is	
nonlinear.	The	regional	analysis	carried	out	in	this	regard,	ratifies	the	findings.	Two	
estimation	techniques	were	applied	to	verify	the	robustness	of	the	results.				
The	third	essay	analyzes	the	impact	of	nonfarm	income	activities	on	the	country’s	
rural	poverty	and	income	inequality,	using	the	MLE	with	a	careful	incorporation	of	
exclusion	restrictions	that	ensures	the	identification	of	the	model.	In	order	to	differentiate	
the	estimation	among	the	three	contrasting	agroclimatic	regions	existing	in	the	country,	and	
the	ones	in	which	there	are	also	coca	leaves’	cultivations,	regional	dummy	variables	are	
conveniently	incorporated.	The	resulting	consistent	and	efficient	estimates	from	the	sample	
selectivity	model	were	used	to	predict	a	counterfactual	income	for	rural	households	that	
diversify	out	from	farm	activities,	as	if	they	would	be	pure	farmers.	The	paper	concludes	
that	nonfarm	income	in	rural	Bolivia	has	helped	reduce	the	depth	and	severity	of	poverty,	
but	the	number	of	poor	would	have	statistically	remained	the	same.	In	terms	of	inequality	
there	was	no	evidence	of	any	significant	effect.	
